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DETAILED ACTION 

1 . Applicants' arguments filed August 09, 2004 have been fully considered but they are not 
deemed to be persuasive. Rejections and/or objections not reiterated fi"om previous office 
actions are hereby withdrawn. The following rejections and/or objections are either 
reiterated or newly applied. They constitute the complete set presently being apphed to the 
instant application, 

2. The cancellation of claim 7, withdrawal of claims 17-28, 30, and 32-35, and addition of 
new claims 36-45 have been acknowledged. 

3. Claims 1 -6, 8-16, 29, 3 1 , and 36-45 are examined on the merits. 

CLAIM REJECTIONS - 35 U.S.C. § 112, FIRST PARAGRAPH 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 1-6, 8-16, 29, 31, and 36-45 are rejected urider 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. NEW MATTER REJECTION. 

6. The instant rejection has been necessitated by Applicant amendments. 

7. Claim 1, lines 7-9, the limitation of "the preferred binding conformations. . .using docking 
techniques" has not been found in the specification. Further, Applicant's pointed to support 
in Applicant's argument (Remarks §, page 11, last paragraph) does not provide written basis 
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support for the limitation of "generating and ranking initial conformations." It is noted that 
the instant specification [0072] discloses "Ranking ligand affinities..."; however, said 
disclosure is different from the required hmitation recited in lines 7-9 of claim 1 . The same 
issue is present in claim 31, lines 8-10; claim 44 and 45 as directed to the limitation of 
"generating and ranking initial conformations." Claims 2-6, 8-16, 29, 31, and 36-43 are 
rejected for being dependent from claim 1 or 3 1 . 

8. Claim 4, lines 8 and 10-1 1, the limitations of "scoring a preliminary energy function for 
at least some of the initial conformations" and "based at least in part on the preliminary 
energy scores" have not been found in the pointed to support in the instant specification. 

9. Claim 5, lines 4-7, the limitation of "scoring a second preliminary energy function for 
each of the best confomiations. . .the lowest second preliminary energy scores" have not been 
found in the pointed to support in the instant specification. 

10. Claim 6, lines 2 and 5, the limitation of "preliminary energy function" has not been found 
in the pointed to support in the instant specification. 

11. Claim 36, lines 6-7, the limitation of "scoring a preliminary energy function for at least 
some of the initial conformations" has not been found in the instant specification. 

CLAIM REJECTIONS - 35 USC § 1 01 

12. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

13. Claims 1-6, 8-16, 29, 31, and 36-45 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory algorithm type subject matter. 
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14. This rejection is maintained with respect to claims 1-6, 8-16, 29, and 31 as recited in the 
previous office action mailed October 15, 2003. 

15. The instant rejection, as necessitated by claim amendments, has been extended to new 
claims 36-45. 

RESPONSE TO ARGUMENT 

16. AppUcant argues that independent claims 1 and 31 "output[] selected calculated binding 
energies. . .set of hgands"; therefore, the claimed method produces a useful, concrete, and 
tangible result. AppUcant's argument has been fully considered and found to be 
unpersuasive because the claimed invention is directed to a computer implemented method 

s 

comprising steps for manipulating ligand-protein binding data without any physical alteration 
step, which is considered to be non-statutory subject matter. "For example, a computer 
process that simply calculates a mathematical algorithm that models noise is nonstatutory. 
However, a claimed process for digitally filtering noise employing the mathematical 
algorithm is statutory." (MPEP § 2106 (IV)(B)(2) (b), part ii). Similar to the nonstatutory 
example above, the instant invention comprises algorithmic steps for manipulating ligand- 
protein binding data without any physical alteration resulted firom said analysis or modeling 
steps. It is noted that claim 1, lines 15-17, and claim 31, lines 16-18, recite the limitation of 
"output the selected calculated binding energies." However, said limitation could reasonably 
be construed as the exchange of electrical signal from one processor to another within a 
computer system. Therefore, said Umitation does not cause any physical alteration resulted 
from said "output" step. 
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17. It is acknowledged that the instant invention is directed to a computer program product 
on a computer-readable medium comprising means for manipulating Ugand-protein binding 
data without any physical alteration step. However, "such activity is not determinative of 
whether the process is statutory because such transformation alone does not distinguish a 
statutory computer process from a nonstatutory computer process" (MPEP § 2106 (IV)(B)(2) 
(b), part ii). 

Claim Rejections - 35 USC § 102 

18. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

19. Claims 1-6, 8-16, 29, 31, and 36-45 are rejected under 35 U.S.C. 102(a) as being clearly 
anticipated by Zou et al. (1999). 

20. This rejection is maintained with respect to claims 1-6, 8-16, 29, and 31 as recited in the 
previous office action mailed October 15, 2003. 

21. The instant rejection, as necessitated by claim amendments, has been extended to new 
claims 36-45. 

RESPONSE TO ARGUMENTS 

22. Applicant argues that the claimed invention is directed to provide a "hierarchical method 
for modeling Ugand binding interactions" while Zou et al. "used a single model to rank 
ligands or conformations." Applicant's argument has been fiilly considered and responded to 
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below with cited disclosure by Zou et al. The newly cited disclosure has been necessitated 
by Applicant's claim amendments. 

23. Further, AppUcant argues that the methods of Zou et al. are "computationally 
demanding" while the claimed invention uses "efficient course-grained methods to first 
model initial conformations of ligands and identify preferred binding conformations..." 
Applicant's arguments have been fully considered and found to be unpersuasive. The 
method of Zou et al. is to "improve the computational speed" for modeling ligand receptor 
binding interactions (Absti-act etc.). Because the Office does not have the facilities for 
examining and comparing the appUcant's clauned invention with the disclosure of tiie prior 
art, the burden is on the applicant to show a novel or unobvious difference between the 
claimed products and the products of the prior art (e.g. that the products of the prior art do 
not possess die same material structural and functional characteristics of the claimed 
product). See in re Best, 562 F.2d 1252, 195 USPQ 430 (CCPA 1977). 
REJECTION RE-ITERATED 

24. Zou et al. discloses a method and computer program for modeling hgand receptor binding 
interactions wherein stiiictural information based on solvation effects for said receptors are 
derived firom crystal structures to identify binding regions (page 8037, columns 1-2, III. 
Results, § 1). Zou et al. discloses "we first use DOCK to identify 10,000 top force field 
scoring molecules fi-om the ACD and then carry out the GB calculations to rank these 
candidates. . .We also tested the capability our fi-ee energy scoring function to select the right 
conformations of a binding ligand out of a variety of possible conformations " (page 8037, 
column 2, Rank Ordering of Binding Affinities §). A 10 best scoring results (output) 
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according to free energy calculations for a plurality of conformations are discloses in Table 
4. The binding energy calculations are optimized in ordered to rank inhibitors correctly 
(page 8037, column 1, § 6. Optimization for the Parameter Set), as in instant claims 1, 29, 31, 
and 36. 

25. The crystal structures used for identifying binding regions are derived from dhfr-MTX 
(page 8037, columns 2, lines 3-5), as in instant claim 2. 

26. The step of optimization for the parameter set is directed to known and unknown binding 
regions for predicting binding energies (page 8037, column 1, § 6. Optimization for the 
Parameter Set), as in instant claim 3. 

27. Zou et al. discloses the treatment of solvent molecules in molecular dynamics simulations 
(page 8033, column 2, lines 1 4- 1 5), unoccupied embedded space between ligand and the 
receptor (empty volume) is penalized in the said method (Abstract etc.), and energy 
minimization is performed with DOCK force field. "For comparison, we also score these 
ligand molecules based on the grid spacing of 0.3 A (first energy fimction) and distance 
cutoff of lOA (second energy fimction). Orientation minimization is performed and the 
results are given in Table 1 (page 8037, colvmm 2, lines 1-19 and Table 1), as in instant 
claims 4-6, 8, 9, and 37. 

28. Zou et al. discloses a simple solvation model uses atom or group-based solvent exposed 
area terms; and an approach wherein the solvent is treated as a continuum dielectric medium 
(page 8034, column 1, lines 12-13), as in instant claims 10, 1 1, 38, and 39. 
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29. The binding energy for each hgand is calculated by taking the difference in the ligand 
energy of ligand in solvent and in receptor (page 8035, columns 2, § 3 and § 4 to page 8036, 
column 1), as in instant claims 12 and 40. 

30. The method of Zou et al. is directed to globular protein and the calculation of dielectric 
constant of said protein in water (page 9035, column 1, lines 3-12), as in instant claims 13-16 
and 41-43, 

3 1 . The method of Zou et al. above is relies on the general GB/S A model to compute ligand 
binding energies wherein the parameters a approximated by a linear dependence on the 
solvent-accessible surface area and dielectric properties around the binding site as directed to 
the unoccupied embedded space (page 8034, II. Method §, column 2, to page 8035, column 
1, line 26). Using the method of Zou et al., the first set of parameters yields the best fit 
binding energies six inhibitors (subset). TMP and MTX rank no. 1 and no. 2 among top 
scoring 10,000 ACD molecules for dhfir (page 8040, column 1, lines 10-19), as in instant 
claims 44 and 45. 

CONCLUSION 

32. AppHcant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

33. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until 
after the end of the THREE-MONTH shortened statutory period, then the shortened statutory 
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period will expire on the date the advisory action is mailed, and any extension fee pursuant to 
37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of 
this final action. 

34. This apphcation contains claims 17-28, 30, and 32-35 drawn to an invention nonelected 
without traverse, filed July 28, 2003. A complete reply to the final rejection must include 
cancelation of nonelected claims or other appropriate action (37 CFR 1.144) See MPEP 
§821.01. 

35. Any inquiry of a general nature or relating to the status of this apphcation or proceeding 
should be directed to (571) 272-0547. 

36. Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives 
are available to answer your questions daily from 6 am to midnight (EST). The toll free 
number is (866) 217-9197. When calling please have your application serial or patent 
number, the type of document you are having an image problem with, the number of pages 
and the specific nature of the problem. The Patent Electronic Business Center will notify 
applicants of the resolution of the problem within 5-7 business days. Applicants can also 
check PAIR to confirm that the problem has been corrected. The USPTO's Patent Electronic 
Business Center is a complete service center supporting all patent business on the Intemet. 
The USPTO's PAIR system provides Intemet-based access to patent application status and 
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history information. It also enables applicants to view the scanned images of their own 
appUcation file folder(s) as well as general patent information available to the public. 

37. For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 
9199. 

38. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to C. Dune Ly, whose telephone number is (571) 272-0716. The 
examiner can normally be reached on Monday-Friday from 8 A.M. to 4 P.M. 

39. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Woodward, Ph.D., can be reached on (571) 272-0722. 



C. Dune Ly 



10/4/04 




Amm H. MARSCHEL 



